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(57) Abstract 



An edge connector for a plurality of daughter boards has a plurality of adjacent board-receiving openings which are configured to 
receive the daughter t>oards first in a common linear insertion direction and then in a common pivoting insertion direction, and a plurality 
of latch nriembcrs which are operable to retain the daughter boards in their respective openings when the daughter boards are pivoted 
to respective downstream positions. The latch members are also releasablc to allow reverse pivoting of the daughter boards. The latch 
members are configurwi so that releasing the latch members associated with a relatively downstream one of the openings operates to release 
the latch members associated with relatively upstream ones of the openings, thereby preventing collisions between adjacent ones of the 
daughter boards. 
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EDGE CONNECTOR 

The present invention concerns an edge connector 
which electrically connects daughter boards such as 
memory cards or the like to a mother board. 
5 Edge connectors which electrically connect daughter 

boards such as memory cards or the like to mother boards 
have been known in the past (for example, see Japanese 
Utility Model Application Kokai No. 4-38093, Japanese 
Patent Application Kokai No. 6-3108 8 and Japanese Patent 

10 Application Kokai No. 6-111887). Generally, edge 

connectors have a C- shaped configuration with a housing 
which receives the leading edge portion of a daughter 
board, the leading edge having a plurality of conductive 
pads thereon, and arm parts which receive both side 

15 edges of the daughter board. An array of terminals are 
arranged in rows in the housing. The daughter board is 
electrically connected to the mother board by the 
connection of the respective terminals with the 
conductive pads of the daughter board. 

20 Among the conventional edge connectors mentioned 

above, the edge connector disclosed in Japanese Patent 
Application Kokai No, 6-111887 is an edge connector in 
which a daughter board is connected to a mother board by 
first inserting the leading edge portion of the daughter 

25 board with a linear motion into a long, slender board- 
receiving opening in the housing of the edge connector, 
and then pivoting the daughter board in one direction 
about the leading edge portion. 

In cases where a plurality of daughter boards are 

30 to be held by an edge connector of this type, the 

following structure is conceivable: a plurality of the 
board- receiving openings described above are formed 
adjacent to each other in the housing; respective 
daughter boards are inserted into this plurality of 

35 board -receiving openings, and these daughter boards are 
pivoted as described above so that the daughter boards 
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are held by latch laembers, thus causing a plurality of 
daughter boards to be held in the edge connector. 

In edge connectors having such a structure, the 
daughter boards held in the edge connector are removed 
as follows: the latch members holding the daughter board 
.■wh±_ch .is._to_be_r.smoved-a-^e-re-l-easedT- and-the-daught er- - - 
board is reverse pivoted and then withdrawn in a 
direction opposite to the insertion direction described 
above. A problem arises when it is desired to remove 
one daughter board from among the plurality of daughter 
boards which are held by latch' members in the connector. 
In that case, the daughter board will reverse pivot in a 
direction which causes it to collide with an adjacent 
daughter board positioned on the upstream side (with 
respect to the pivoting insertion direction) . Thus, the 
daughter board on the upstream side will interfere with 
removal of the one daughter board, thereby preventing 
its removal, causing damage to the daughter boards, or 
both. 

The present invention was devised to overcome the 
stated problem. An advantage of the present invention 
is that an edge connector which accommodates a plurality 
of daughter boards which are pivotally inserted into the ' 
connector may have any one of the daughter boards 
removed from the connector without interference from an 
ad j acent daughter " board . 

The present invention provides an edge connector 
for interconnecting. a plurality of daughter boards with 
a mother board, the edge connector including a housing 
having a plurality of adjacent board -receiving openings 
each configured to receive an edge portion of a 
respective one of the daughter boards, the daughter 
boards being insertable first in a common linear 
insertion direction and then being pivotable about their 
respective edge portions from respective upstream to 
downstream positions in a common pivoting insertion 
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direction; a plurality of terminals disposed in the 
housing for electrically interconnecting respective 
conductive pads on the edge portions of the daughter 
boards with the mother board, and a plurality of latch 
5 members attached to the housing and associated with 

respective ones of the openings, the latch members being 
operable to retain the daughter boards in their 
respective said openings when the daughter boards are 
pivoted to their respective downstream positions, and 

10 the latch members being releasable to allow reverse 

pivoting of the daughter boards, characterized in that: 
releasing the latch members associated with a relatively 
downstream one of the openings operates to release the 
latch members associated with relatively upstream ones 

15 of the openings. 

It is desirable that the plurality of terminals 
described above includes a first group of terminals 
which are inserted into the housing in one direction, 
and a second group of terminals which are inserted into 

2 0 the housing in an opposite direction. 

The invention will now be described by way of 
example with reference to the accompanying drawings 
wherein: 

FIGURE 1 is a plan view which illustrates the edge 
'25 " connector; 

FIGURE 2 is a side view of the edge connector; 
FIGURE 3 is a partial enlargement of the edge 
connector shown in Figure 2; 

FIGURE 4 is a plan view of the edge connector shown 
30 in Figure 3; 

FIGURE 5 is an isometric view of an upper latch 
member which is used in the connector; 

FIGURE 6 is an isometric view of a lower latch 
member which is used in the connector; 
35 FIGURE 7 is a cross-sectional view taken along line 

7-7 in Figure 1; and 

3 
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FIGURE 8 is a front view of tiis connector shown in 
Figure 7 . 

With reference to Figs, l and 7, edge connector 10 
has a C- shaped housing 4 0 which is constructed from a 
base part 20 and a pair of arm parts 3 0 which protrude 
. in-a-f-Q-gwagd-d-i-rec t-i-on-f rom-b-oth-Wds^f -^fi^ bas e part 
20, and latch members 50 and 60 which are attached" to 
the arm parts 30. The edge connector lo is designed to 
hold two daughter boards 12 and 14 which have a 
plurality of conductive pads (not shown in the figures) 
formed on their leading edge portions 12a and 14a. 

As shown in Fig. 7, the daughter boards 12 and 14 
are moved in a linear insertion direction B to introduce 
the leading edge portions 12 a and l4a into board - 
receiving openings 22 and 24, respectively, which ari 
formed adjacent to each other in the base part 20. The 
board- receiving opening 24 is one exanpie of a first 
board- receiving opening of the present invention. A 
plurality of terminals 26, 27, 28, 29 which contact the 
conductive pads on the leading edge portions are 
installed in respective rows in the board- receiving 
openings 22 and 24, forming two terminal groups (upper 
and lower) . The plurality of terminals 28 constitute 
one example of a first terminal group of the present 
invention, and the plurality of terminals 26 constitute 
one example of a second terminal group of the present 
invention. The terminals 26 and 28 have respective tine 
parts 26a and 28a which are connected to the mother 
board (not shown in the figures) by soldering. The 
terminals 27 and 29 also have tine parts; however, only 
the terminals 26 and 2 8 will be described here. The 
tine parts 28a of the terminals 28 are positioned ' 
forwardly of the board-receiving opening 24, while the 
tine parts 26a of the terminals 26 are positioned on the 
opposite side of the base part 2 0 from the tine parts 
28a, Accordingly, since the tine parts 26a and 28a of 
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the terminals 2 5 and 2 8 are separated by the base part 
20, the edge connector 10 can be connected to the mother 
board firmly and V7ith good balance. Furthermore, the 
terminals 2 8 aire inserted into the board- receiving * 
5 opening 24 from the front of the board -receiving opening 
24, while the terminals 2 6 are inserted into the board- 
receiving opening 22 in an opposite direction from the 
rear of the board- receiving opening 22. Accordingly, 
the terminals 2 6 and 28 can be disposed with a greater 

10 density in the edge connector 10 compared to a case in 
which the terminals are all inserted from the same 
direction. Furthermore, the terminals 2 8 each have a 
first contact part 2 8b which extends rearwardly to a tip 
28c, and then a second contact part 2 8d which extends 

15 forwardly in the board- receiving opening 24. 

Furthermore, the second contact part 28d has a central 
portion '2 8e which is bent in a convex shape toward the 
first -contact part 2 8b and then toward the terminals 26. 
Accordingly, even if the distance from a fixed end of 

20 the first contact part 28b to the contact point which 
contacts the corresponding conductive pad on the 
daughter board 14 is short, the contact 28 has a contact 
part with a long length, so that elasticity of the 
contact part is increased. 

25 Latch members 5 0 and 6 0 which anchor or retain both 

side portions 12b and 14b- of the daughter boards 12 and 
14, respectively, are attached to the pair of arm parts 
30. The latch members 50 are attachied to the pair of 
arm parts 30 (one latch member 50 to each arm part 30) 

30 so that they face the board- receiving opening 22, and 
the latch members 60 are attached to the pair of arm 
parts 30 (one latch member 60 to each arm part 30) so 
that they face the board- receiving opening 24. 
Furthermore, cutouts (not shown in the figures) are 

35 formed in both side portions 12b and 14b of the daughter 
boards 12 and 14, and each of the arm parts 30 has a 

5 
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■projection 31, shown in Figure 4, which resides -in a ' 
respective one of the cutouts when the dauahter boards 
are retained by latches in the edge connector 
Accordingly, if the daughter boards 12 and 14 are not 
^ fully inserted in their respective board- receiving 

_ openings 22 and 24 ,„the_side-po^-ti-on-s--l-2b-and-r^-b-of-t-h-e 
daughter boards will collide with the projections 31 
when the daughter boards are pivoted toward the latch 
members, thereby preventing latching until insertion is 
10 completed. 

With reference to Figure 5, each latch member 50 
has a fixed part 5 0a which is fastened to the 
corresponding arm part 30, and a movable part 50c (with 
spring elasticity) which is bent toward the oth»r- a-^n 
part 30 from tip 50b of the fixed part 50a, and which 
extends toward the front of the board -receiving opening 
22. Barbs 50g bite into the arm part 30 when the latch 
member 50 is press-fitted in the arm part 30. An 
inclined portion 50d which is contacted by the 
corresponding side portion 12b of the daughter board 12 
IS formed on the movable part 50c. .An operating part 
50e which is used to retract the- movable part 50c in the 
direction of arrow D is formed at a tip of the movable 
part 50c. In addition, a press part 50f which is 
engaged by a pressing part 60f of the corresponding 
latch member 60 (described later) is formed at a tip of 
the movable part 50c. 

With reference to Figure 6, each latch member 60 
Has a fixed part 60a which is fastened to the 
corresponding arm part 30, and a movable part 60c (with 
sprxng elasticity) which is bent toward the other arm 
part 30 from tip 60b of the fixed part 60a, and which 
extends toward the front of the board- receiving opening 
24. Barbs SOg bite into the arm part 30 when the latch 
member 60 is press -fitted in the arm part 30. An 
Inclined portion 60d which is contacted by the 
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corresponding side portion l4b of the daughter board 14 
is formed on the movable part 60c. An operating part 
60e which is used to retract the movable part 60c in the 
direction of arrow D is formed at a tip of the movable 
part 60c. In addition, a pressing part 60f which 
engages the press part 50f of the corresponding 
anchoring member 50 is formed on the movahle part 60c. 

In order to insert the daughter boards 12 and 14 in 
the edge connector 10, the daughter board 14 is inserted 
first in the edge connector 10, after which the daughter 
board 12 is inserted in the edge connector 10. 

The daughter board 14 is inserted in the edge 
connector 10 as follows: the leading, edge portion 14a is 
inserted into the board- receiving opening 24 in the 
15 linear insertion direction B as shown in Figure 7, and 
the daughter board 14 is then pivoted in pivoting 
insertion direction C, whereby the side portions 14b 
contact the inclined portions 60d of the latch members 
60, and push these inclined portions 60d in the pivoting 
20 direction C. The terminals 28 exert a force which urges 
the daughter board 14 to pivot in the opposite direction 
from the pivoting insertion direction C. However, the 
force of the terminals 28 can be overcome by continued 
pushing on the daughter board 14 in the pivoting 
25 insertion direction C, and the movable parts 60c of the 
latch members 60 are then caused to move in the 
direction of arrow D in Figure 6, so that the daughter 
board 14 contacts the surfaces beneath the inclined 
portions 60d, and is retained by the latch members 60 in 
the downstream pivoted position indicated by broken line 
14' in Figure 7. As a result, the daughter board 14 is 
secured in the edge connector 10, and is electrically 
connected to the mother board. 

Similarly, the daughter board 12 is inserted in the 
35 edge connector 10 as follows: the leading edge portion 
12a is inserted into the board- receiving opening 22 in 
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the linear insertion direction B as shown in Figure 7, 
and the daughter board 12 is pivoted in pivoting 
insertion direction C, whereby the side portions 12b of 
the daughter board 12 contact the inclined portions 50d 
of the latch members 50, and push these inclined 
^ portions SOd in t .he_piy-0.ting-inse-:gt^i-on-dd-r-ecti-on-e---As- 
a result, the movable parts 50c of the latch members 50 
move in the direction of .arrow D in Figure 5, so that 
the daughter board 12 contacts the surfaces beneath the 
inclined portions SOd, and is retained in the downstream 
pivoted position indicated by broken line 12- in Figure 
7. As a result, the daughter board 12 is secured in the 
edge connector 10, and is electrically connected to the 
mother board. 

The daughter board 12 is removed from the edge 
connector 10 as follows: the latch members 50 are 
released by pushing the operating parts 50e in the 
direction of arrow D, thereby moving the movable parts 
50c in the direction of arrow D. As a result, the 
daughter board 12 is released :from retention by the 
latch members 50, whereby the daughter board can be 
reverse pivoted and removed from the edge connector 10. 

Furthermore, the daughter board 14 is removed from 
the edge connector 10 as follows: the latch members 60 
are released by pushing the operating parts 60e in the 
direction of arrow D, whereupon the pressing parts 60f 
come into engagement with the press parts 5 Of of the 
latch members 50 and cause the press parts 50f to move 
in the direction of arrow D. As a result, the daughter 
board 12 is released from the latch members 50, and the 
daughter board 14 is also released from the latch 
members 60, whereby both of the boards 12 and 14 can be 
reverse pivoted in a direction opposite to the pivoting 
direction C. Accordingly, a collision between the 
daughter boards is prevented. 
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The embodiment: described above concerned an edge 
connector accommodating two daugliter i>oards . However, 
an edge connector capable of accommodating tiiree or more 
daughter boards could also be obtained by increasing the 
5 number of board -receiving openings and increasing the 
number of latch members. In cases where the number of 
latch members is increased, the latch members which are 
located farthest upstream with respect to the pivoting 
direction C are formed with the same shape as the latch 

10 members 50 shown in Figure 5, while the remaining latch 
members are formed with the same shape as the latch 
members 60 shown in Figure 6. In this way, one of the 
daughter boards which is being removed is prevented from 
colliding with an adjacent daughter board. 

1^ In the edge connector of the present invention, as 

was described above, a plurality of daughter boards can 
be connected to a mother board by inserting the 
respective daughter boards into a plurality of board- 
receiving openings formed adjacent to each other in the 

2 0 housing of the connector, pivoting the daughter boards 
in the insertion direction described above, and 
retaining the respective daughter boards by means of 
respective latch members. Furthermore, when a daughter 
board located on the downstream side with respect to the 

25 pivoting insertion direction is released, the daughter 
boards located on the upstream side of this daughter 
board are also released, thereby preventing collisions 
between the daughter boards on the upstream side. 
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What is claimed is : 

1. An edge connector for interconnecting a 
plurality of daughter boards with a mother board, the 
edge connector including a housing having a plurality of 
_ ^ adjacent board -receiving openings each conf igurpri ^o 
receive an edge portion of a respective one of the 
daughter boards, the daughter boards being insertable 
first in a common linear insertion direction and then 
being pivotable about their respective edge portions 
10 from respective upstream to downstream positions in a 
common pivoting insertion direction, a plurality of 
terminals disposed in the housing for electrically 
interconnecting respective conductive pads on the edge 
portions of the daughter boards with the mother board, 
and a plurality of latch members attached to the housing 
and associated with respective ones of the openings, the 
latch members being operable to retain the daughter 
boards in their respective said openings when the 
daughter boards are pivoted to their respective 
downstream positions, and the latch members being 
releasable to allow reverse pivoting of the daughter 
boards, characterized in that: 

releasing the latch members associated with a 
relatively downstream one of the openings operates to 
release the latch members associated with relatively 
upstream ones of the openings. 

2. An edge connector as defined in Claim 1, 
wherein the plurality of terminals includes a first 
group of terminals which are inserted into the housing 
in one direction, and a second group of terminals which 
are inserted . into the housing in an opposite direction. 
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